the device modeling methods use transport equations, which require the knowledge of the diffusion coefficient D(E) as a function of the electric field E. D(E) is difficult to obtain. One way to get it is to study the diffusion noise, experimentally or theoretically. The purpose of this paper is to propose a new theoretical method for determining the diffusion coefficients, based on the differential relaxation time and on the fluctuation of the state occupancy function.
STATE OCCUPANCY FUNCTION:
In a previous paper [11, we settled a theory, derived from a series of nice papers from Gansevitch, Gurevitch and Katilius, they gathered in a review article 121. In that paper, we studied the fluctuations of the State Occupancy Function f(k,t) of hot carriers (labelled SOF in the following for convenience). f(k,t) is a random function which takes the value I when the state k is occupied by a carrier, and the value 0 when the state k is empty. The SOF depends on the external electric field E, but for convenience we shall omit E, wherever it is possible. fltj) fluctuates, due to the random motion of the carriers, which undergo scattering events. If N(t) is the total number of carriers inside the sample at time t, one has NIt) = If (k,t) When a small perturbation SE is applied, the new steady state distribution is fs(k,E+8E). When the perturbation SE is removed, (f(ktt) evolves from fs(k,E+8E) to fs(k,E), The differential relaxation time IkE) is then defined as: fig.1bY ) fs(k,E) was computed numerically, using a matrix method, so as x(k,E) through eq,(4). We used a one spherical non parabolic band model. As can be seen fig. 1 tilkE) is in the range 0.0 I to 0.2 ps at 20 kV/cm, and increases as the field strength decreases.
FLUCTUATION OF THE STATE OCCUPANCY FUNCTION:
In order to study the fluctuations of the SOF, we apply the general theory developped in [Ii, to the particular case studied here, where the BE is replaced by eq. (5). According to 11, one sets: 
Carrying eq. (8) in eqK(9) readily gives S%(k), so that finally, with F5(k,E) = fs(k,E)Il-fs(k,E)].
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